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Sudden cardiac deathAbstract Background: Brugada syndrome is a cardiac channelopathy that is associated with a
high risk of VF and SCD and characterized by ECG pattern of transient or persistent, coved type
ST-segment elevation in leads V1–V3.
Aim: To prospectively determine the prevalence of Brugada-type ECG pattern (Brugada sign)
among unselected non cardiac individuals served at Cairo university teaching-hospital.
Methods: This study was conducted from October 2011 to September 2012, and included 4000
unselected noncardiac individuals (2078 males 52%, mean age 39 ± 14.44 years) admitted or pre-
sented to our hospital for different reasons. A 12-lead ECG was recorded for each of them; these
ECGs were reviewed independently by two electrophysiologists for criteria of the three types of
Brugada ECG pattern, and diagnosis of Brugada sign was made when both investigators agreed
on the classiﬁcation of the ECG ﬁndings according to the criteria of the Consensus Report of
the Study Group of the Molecular Basis of Arrhythmia of the European Society of Cardiology.
Results: Twenty-two (0.55%) subjects had Brugada ECG pattern. All of them were of Mediterra-
nean ethnic group. 18 males (0.45%), and 4 females (0.1%). No subjects showed type-1, while 11
(0.275%) of the 22 subjects had type-2, and the other 11 had type-3 Brugada ECG pattern. Eight
cases (0.2%) among the 22 subjects were between 10 and 24 years old. Of the 22 subjects, 4 cases
(18.2%) were symptomatic (palpitation and syncope), and 3 cases (13%) had positive F.H of SCD.
Conclusion: The frequency of type-1 Brugada-type ECG pattern was 0%, while type-2 and type-3
(saddleback type) was 0.55% among Egyptian hospital-based population, and it was more preva-
lent in middle-aged males.
ª 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Cardiology.Background
Brugada Syndrome (BS) is a cardiac channelopathy associated
with a high risk of polymorphic ventricular tachycardia, ventric-
ular ﬁbrillation, and sudden cardiac death in individuals with
structurally normal hearts1,2, and is characterized by a typical
ECG pattern, which includes complete or incomplete RBBB
and ST-segment elevation in lead V1 through V3.
1,2 The disease
260 M. Akram et al.is inherited in an autosomal dominant fashion in about 50% of
the cases.3,4 Mutations of the SCN5A gene encoding the alpha
subunit of the sodium channels of the heart have been deﬁned
in 15–30% of the cases.5 Recently, the presence of a Brugada-
type ECG pattern despite the absence of symptoms and a family
history of SCDhas been deﬁned as a ‘‘Brugada sign’’.6,7 The fre-
quency of Brugada sign varies signiﬁcantly among ethnic popu-
lations, higher in South-Eastern Asian countries, an event
possibly reﬂecting the geographical genetic distribution of the
disease.1,2 Much less data regarding the frequency of Brugada
sign exist in Arabic populations, and no data are available in
Egypt. For this reasonwe planned for the present study to deter-
mine the frequency of Brugada sign among unselected individu-
als investigated by the Cairo university hospital that could be a
ﬁrst step toward larger study among Egyptian populations.
Methods
12-lead Electrocardiograms were recorded at standard gain
(10 mm/mV) and paper speed (25 mm/s). The diagnosis of
Brugada sign was based on the recommendation of the Second
Consensus Conference on BS.1 According to this report, three
types of ECG repolarization patterns in right precordial leads
(V1–V3) have been recognized. Type 1: is diagnostic of BS in
conjunction with one of the other criteria (VT/VF, unexplained
syncope), and is characterized by a coved ST-segment elevation
P2 mm followed by a negative T wave in more than one right
precordial lead. Type 2: ST-segment elevation displays a sad-
dleback conﬁguration with a high takeoff ST-segment elevation
of P2 mm, a trough displaying P1 mm ST elevation, and
either a positive or biphasic T wave. Type 3: has either a saddle-
back or coved appearance with ST-segment elevation of
61 mm. All ECGs were carefully evaluated independently by
two electrophysiologists, and the diagnosis of Brugada sign
was made only when both investigators agreed on the classiﬁca-
tion of the ECG abnormalities. All individuals particularly
those exhibiting the Brugada sign were carefully assessed
regarding their medical history, such as syncope or near syn-
cope, palpitation, chest pain, dyspnea, and their family history
of SCD. The following deﬁnitions were used, The J point was
identiﬁed in each lead as the point in which a clear linear ST
segment started, and STE was measured at the most ﬂat level.Figure 1 Measurement of J wave amplitude and level of ST
segment elevation. See text for details.A ‘‘J wave’’ was diagnosed when the terminal part of the
QRS, which, by deﬁnition, preceded the reference J point (as
deﬁned above), showed a notch (notched QRS) or a widening
(slurred QRS) in at least two contiguous leads. J wave ampli-
tude was measured to the level of the peak of the Jwave (Fig. 1).
Study population
The study population consisted of 4000 noncardiac individuals
of both genders (2078 males 52%, mean age 39 ± 14 years), all
are of Mediterranean ethnic group Egyptian subjects, admitted
or presented to our hospital for different reasons (36.3% sur-
gical, 28.7% outpatient clinics, 19% emergency, 11% medical,
and 5% gynecological and obstetric departments) during the
period from October 2011 to September 2012.Statistical analysis
Data including frequency and types of Brugada type ECG
pattern, age, gender, and clinical characteristics of the subjects
were statistically described as mean ± standard deviation
(±SD), median and range, or frequencies (number of cases)
and percentages when appropriate. Comparison of numerical
variables between the study groups was done using Student’s
t test for independent samples in comparing two groups when
normally distributed and Mann–Whitney U test for indepen-
dent samples when not normally distributed. For comparing
categorical data, Chi square (v2) test was performed. Exact test
was used instead when the expected frequency is less than 5. p
Values less than 0.05 were considered statistically signiﬁcant.
All statistical calculations were done using SPSS (Statistical
Package for the Social Science; SPSS Inc., Chicago, IL,
USA) version 15.Results
Out of 4000 subjects, 22 (0.55%) subjects had Brugada ECG
pattern, with no inter-observer disagreement regarding the diag-
nosis of Brugada sign or its subtypes. All of the subjects were of
Mediterranean ethnic group. Eighteen were males (82%) and 4
females (18%) (P= 0.59). No subjects showed type-1 (0%),
while 11 (0.275%) of the 22 subjects had type-2, and the other
11 (0.275%) had type-3 Brugada ECG pattern (Table 1).
Eight cases (0.2%) among the 22 subjects were within 10–
24 year age group, while the other 14 cases (0.35%) were
25 years and older (P= 0.66).
Of the 22 subjects, 4 cases (18.2%) were symptomatic (pal-
pitation, syncope), and 3 cases (13%) had positive family his-
tory of sudden cardiac death. Only 4 of the 22 subjects with
Brugada pattern (3 symptomatic, and 1 asymptomatic) agreed
to undergo further assessment including clinical examination,Table 1 Frequency of Brugada-type ECG patterns.
Brugada-type ECG pattern N
Type 1 0 (0%)
Type 2 11 (0.275%)
Type 3 11 (0.275%)
Total 22 (0.55%)
Figure 2 Two examples of the Brugada patterns observed in this study. Panel A shows the right precordial leads of a 49 year old
asymptomatic male subject who demonstrated type-2 Brugada pattern. Notice the ST elevation exceeding 2 mm in lead V2. Panel B shows
right precordial leads of a healthy 25-year old male with less than 1 mm ST elevation (Brugada type-3 pattern).
Table 2 ECG parameters of subjects with Brugada sign.
Type-2 n= 11 Type-3 n= 11 p-Value
Heart rate (b.p.m) 79.0 ± 10.0 74.5 ± 12.4 0.35
P-wave duration (ms) 98.5 ± 10.6 103.4 ± 11.9 0.33
PR-interval (ms) 148.7 ± 23.3 160.6 ± 21.3 0.23
QRS duration (ms) 88 ± 8.6 91.7 ± 10.7 0.38
QTC (ms) 396.6 ± 14.9 388.4 ± 20.8 0.29
QRS axis () 31 ± 41.6 37.6 ± 48 0.73
J-wave amplitude (mm) 2.3 ± 0.37 1.3 ± 0.3 <0.001
ST-segment elevation (mm) 1.7 ± 0.4 0.85 ± 0.2 <0.001
Biphasic T-wave 2 (18.2%) 1 (9.1%) 1.0
(b.p.m, beat per minute; ms, milliseconds; mm, millimeter; (), degree).
Table 3 Brugada sign in other population studies.
Author Year Population n Brugada sign (%) Type 1 pattern (%) Mean age (year) Male gendera (%)
Asian populations
Miyasaka et al.9 2001 Japan 13,929 2.52 0.38 58 81
Matsuo et al.10 2001 Japan 4788 0.66 NA 45 84.4
Furuhashi et al.11 2001 Japan 8612 0.14 0.05 49 91.7
Babaee Bigi et al.12 2007 Iran 3895 2.65 0.54 38.2 60
Gervacio Domingo et al.13 2008 Philippines 3907 2.1 0.2 P20 72.3
Wajed et al.14 2008 Pakistan 1100 0.8 0.2 20.7 77.8
European populations
Junttila et al.7 2004 Finland 2479 0.61 0 18–30 NA
Hermida et al.15 2000 France 1000 6.1 0.1 39 85.2
Bozkurt et al.16 2006 Turkey 1238 0.48 0.08 38.9 83.3
Viskin et al.17 2000 Israel 592 1 0 36 NA
Letsas et al.18 2007 Greece 11,488 0.22 0.02 15–98 92
Gallagher et al.19 2008 Italy 12,012 0.19 0.016 29 100
Sinner et al.20 2009 Germany 4149 0 0 50.6 0
North American populations
Monroe et al.21 2000 USA 12,000 0.43 0.02 NA NA
Patel et al.22 2005 USA 162,560 0.012 0.005 NA 65%
a Percentage of males in subjects with Brugada sign.
Low prevalence of Brugada-type electrocardiogram in a prospective large cohort of Egyptians 261echocardiography, and 24-h Holter ECG monitoring, none of
them demonstrated any signiﬁcant abnormalities. Examples of
cases with Brugada sign are shown in Fig. 2.ECG parameters of subjects with Brugada sign are illus-
trated in Table 2.
262 M. Akram et al.Discussion
The ECG features of BS are dynamic and often concealed,
thus it is relatively difﬁcult to estimate the true incidence of
the disease in the general population.1 Previous studies have
demonstrated that Brugada sign begins to appear during
junior high school and increases until late adulthood.8 The
frequency of Brugada sign varies signiﬁcantly among ethnic
populations in Asia, Europe and North America varying from
0% to 6.1% as demonstrated in Table 3.7,9–22
Data regarding the frequency of Brugada-type ECG pat-
tern in North Africa and Middle Eastern countries like Egypt
are lacking. Our results indicate that the frequency of Brugada
sign among 4000 unselected, noncardiac subjects was 0.55%
with a saddleback type ECG abnormality (type-2 and 3) in
all cases. No Brugada type-1 ECG patterns were encountered.
The frequency of 0.55% obtained in our study is similar to that
found in some European and North American countries e.g.
Finland7, Turkey16 and USA.21 (Table 3) In contrast, it is
much lower when compared to Asian populations.9,10,12–14
The predominance of male gender among subjects with
Brugada sign in this series (82%) is concordant with data from
Pakistan14, Japan9–11, Turkey16, and France.15 (Table 3)
Similar to studies in Finland7, Israel17, Germany20, in our
study we did not document any person with Brugada type-1
ECG pattern. The frequency of Brugada sign type-2 and
type-3 in our study was the same i.e. (0.275% for each), in con-
trast, none of the mentioned studies showed equality in fre-
quency between both types. The frequency of type-2 and
type-3 together (saddleback-type) was (0.55%), and this result
is more than Greece (0.2%)18, USA (0.42%)21, similar to Fin-
land (0.6%)7, Pakistan (0.6%)14, and less than Japan (2.14%).9
Type-2 Brugada pattern in our study (0.27%) is nearly similar
to Turkey (0.24%)16, but less than Iran (1.44%).12
Conclusion
No subjects with spontaneous type-1 Brugada-type ECG pat-
tern (coved type) were found, while type-2 and type-3 (saddle-
back type) were identiﬁed in 0.55% of this Egyptian hospital-
based population, and it was more prevalent in middle-age
males.
Study limitations
Considering the dynamic nature of the ECG features of BS,
the true incidence of Brugada sign might have been underesti-
mated. In addition several conditions may simulate the Brug-
ada-type ECG pattern like early repolarization which is
always susceptible to subjective bias. Fortunately we did not
encounter that problem in this study.
Since the frequency obtained in our study included hetero-
geneous hospital population and not a community-based sam-
ple, it may not reﬂect the real prevalence of Brugada sign in the
general population.
In addition, this study is limited in terms of further testing
of Brugada sign patients to exclude structural heart disease, to
evaluate pharmacological stress testing or to test for inducibil-
ity of VT/VF either because of asymptomatic patients refusing
further testing or because of non-availability of some drugs
like IV Ajmaline or Procainamide in the local market.In addition to the above, we have only examined standard
12-lead ECGs, recorded from the fourth intercostal space.
Repeating the ECGs from the third or second intercostal spaces
might have increased the prevalence of the Brugada-type ECGs
in our study. Unfortunately, this was not planned in the initial
protocol of the study.
Similarly, concomitant medical treatment was not system-
atically captured in this cohort as some drugs may provoke
Brugada pattern in susceptible individuals. However, given
that the majority of our subjects were asymptomatic and
ECG recording was elective, the chances of concomitant
administration of antiarrhythmic drugs, anesthetics or psycho-
tropic drugs that may have affected the ECG are low.
References
1. Antzelevitch C, Brugada P, Borggrefe M, Brugada J, Brugada R,
Corrado D, et al. Brugada syndrome: report of the second
consensus conference. Heart Rhythm 2005;2:429–40.
2. Brugada P, Brugada R, Antzelevitch C, Brugada J. The Brugada
syndrome. Arch Mal Coeur Vaiss 2005;98:115–22.
3. Brugada P, Brugada J. Right bundle branch block, persistent ST
segment elevation and sudden cardiac death: a distinct clinical and
electrocardiographic syndrome: a multicenter report. J Am Coll
Cardiol 1992;20:1391–6.
4. Brugada J, Brugada R, Brugada P. Right bundle-branch block
and ST-segment elevation in leads V1 through V3: a marker for
sudden death in patients without demonstrable structural heart
disease. Circulation 1998;97(5):457–60.
5. Chen Q, Kirsch GE, Zhang D, et al. Genetic basis and molecular
mechanism for idiopathic ventricular ﬁbrillation. Nature
1998;392(6673):293–6.
6. Littmann L, Monroe MH, Kerns WP, Svenson RH, Gallagher JJ.
Brugada syndrome and ‘Brugada sign’: clinical spectrum with a
guide for the clinician. Am Heart J 2003;145:768–78.
7. Junttila MJ, Raatikainen MJ, Karjalainen J, Kauma H, Kesan-
iemi YA, Huikuri HV. Prevalence and prognosis of subjects with
Brugada-type ECG pattern in a young and middle-aged Finnish
population. Eur Heart J 2004;25:874–8.
8. Yoshinaga M, Anan R, Nomura Y, Tanaka Y, Tanaka Y,
Sarantuya J, et al. Prevalence and time of appearance of
Brugada electrocardiographic pattern in young male adoles-
cents from a three-year follow-up study. Am J Cardiol
2004;94:1186–9.
9. Miyasaka Y, Tsuji H, Yamada K, Tokunaga S, Saito D,
Imuro Y, et al. Prevalence and mortality of the Brugada-type
electrocardiogram in one city in Japan. J Am Coll Cardiol
2001;38:771–4.
10. Matsuo K, Akahoshi M, Nakashima E, Suyama A, Seto S,
Hayano M, et al. The prevalence, incidence and prognostic value
of the Brugada-type electrocardiogram: a population-based study
of four decades. J Am Coll Cardiol 2001;38:765–70.
11. Furuhashi M, Uno K, Tsuchihashi K, Nagahara D, Hyakukoku
T, Ohtomo T, et al. Prevalence of asymptomatic ST segment
elevation in right precordial leads with right bundle branch block
(Brugada-type ST shift) among the general Japanese population.
Heart 2001;86:161–6.
12. Babaee Bigi MA, Aslani A, Shahrzad S. Prevalence of Brugada
sign in patients presenting with palpitation in southern Iran.
Europace 2007;9(4):252–5.
13. Gervacio-Domingo G, Isidro J, Tirona J, et al. The Brugada type
1 electrocardiographic pattern is common among Filipinos. J Clin
Epidemiol 2008;61(10):1067–72.
14. Wajed A, Aslam Z, Abbas SF, et al. Frequency of Brugada-type
ECG pattern (Brugada sign) in an apparently healthy young
population. J Ayub Med Coll Abbottabad 2008;20(3):121–4.
Low prevalence of Brugada-type electrocardiogram in a prospective large cohort of Egyptians 26315. Hermida JS, Lemoine JL, Aoun FB, Jarry G, Rey JL, Quiret JC.
Prevalence of the Brugada syndrome in an apparently healthy
population. Am J Cardiol 2000;86(1):91–4.
16. Bozkurt A, Yas D, Seydaoglu G, Acarturk E. Frequency of
Brugada-type ECG pattern (Brugada sign) in southern Turkey. Int
Heart J 2006;47:541–7.
17. Viskin S, Fish R, Eldar M, et al. Prevalence of the Brugada sign in
idiopathic ventricular ﬁbrillation and healthy controls. Heart
2000;84(1):31–6.
18. Letsas K, Gavrielatos G, Efremidis M, et al. Prevalence of
Brugada sign in a Greek tertiary hospital population. Europace
2007;9(11):1077–80.19. Gallagher MM, Forleo GB, Behr ER, et al. Prevalence and
signiﬁcance of Brugada-type ECG in 12,012 apparently healthy
European subjects. Int J Cardiol 2008;130(1):44–8.
20. Sinner MF, Pfeufer A, Perz S, et al. Spontaneous Brugada
electrocardiogram patterns are rare in the German general
population: results from the KORA study. Europace
2009;11(10):1338–44.
21. Monroe MH, Littman L. Two-year case collection of the Brugada
syndrome electrocardiogram pattern at a large teaching hospital.
Clin Cardiol 2000;23:849–51.
22. Patel S, Anees S, Ferrick K. Prevalence of Brugada-pattern in an
unselected urban population. Europace 2005;7:S20.
